Heterogeneity of the Na(+)-H+ antiport systems in renal cells.
This study analyzes the differential characteristics of the Na(+)-H+ antiport systems observed in several epithelial and non-epithelial renal cell lines. Confluent monolayers of LLC-PK1A cells have a Na(+)-H+ antiport system located in the apical membrane of the cell. This system, however, is not expressed during cell proliferation or after incubation in the presence of different mitogenic agents. In contrast, confluent monolayers of MDCK4 express minimal Na(+)-H+ antiport activity in the confluent monolayer state but reach maximal antiport activity during cell proliferation or after activation of the cells by different mitogenic agents. Similar results were obtained with the renal fibroblastic cell line BHK. The system present in MDCK4 cells is localized in the basolateral membrane of the epithelial cell. In LLC-PK1A cells, an increase in the extracellular Na+ concentration produces a hyperbolic increase in the activity of the Na(+)-H+ antiporter. In MDCK4 and BHK cells, however, an increase in external Na+ produces a sigmoid activation of the system. Maximal activation of the system occur at a pHo 7.5 in LLC-PK1A cells and pHo 7.0 in MDCK4 cells. The Na(+)-H+ antiporter of LLC-PK1A cells is more sensitive to the inhibitory effect of amiloride (Ki 1.8 x 10(-7) M) than is the antiporter of MDCK4 cells (Ki 7.0 x 10(-6) M). Moreover, 5-(N-methyl-N-isobutyl)amiloride is the most effective inhibitor of Na(+)-H+ exchange in LLC-PK1A cells, but the least effective inhibitor in MDCK4 cells. Conversely, the analog, 5-(N,N-dimethyl)amiloride, is the most effective inhibitor of Na(+)-H+ exchange in MDCK4 cells, but is the least effective inhibitor in LLC-PK1A cells. These results support the hypothesis that Na(+)-H+ exchange observed in LLC-PK1A and other cell lines may represent the activity of different Na(+)-H+ antiporters.